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Response to Comments on the Draft Air Pollution Control Permit to Construct for Beaver Wood 
Energy Fair Haven, LLC (BWE) issued September 15, 2011 

On September 15, 2011 the Vermont Agency of Natural Resources, Department of 
Environmental Conservation, Air Pollution Control Division (Agency) issued a draft Air Pollution 
Control Permit to Construct to Beaver Wood Energy Fair Haven, LLC. On October 10, 2011 the 
Agency closed the public comment period on the Draft Air Pollution Control Permit to Construct 
Written comments were received from the following: 

Commenter #1:  United States Environmental Protection Agency - Region 1 Office. 

Commenter #2:  Southern Vermont Citizens for Environmental Conservation and 
Sustainable Energy.  Also incorporated by reference all comments submitted by 
Commenters #3 and #4. 

Commenter #3:  The Partnership for Policy Integrity.  Also incorporated by reference all 
comments submitted by Commenters #2 and #4. 

The Partnership for Policy Integrity submission also included a December 2010 affidavit 
to the Vermont Public Service Board by Biomass Energy Resource Center founder Tim 
Maker, testifying as to the impacts of the proposed Beaver Wood Energy Pownal plant.  
The content of this affidavit does not provide comment on the Draft Air Pollution Control 
Permit to Construct and therefore the Agency is not providing a response to this affidavit.   

Commenter #4:  Center for Biological Diversity.  Also incorporates by reference all 
comments submitted by Commenters #2 and #3. 

Commenter #5:  Jointly:  The Wilderness Society, The National Wildlife Federation and 
The Vermont Natural Resources Council. 

The Vermont Agency of Natural Resources, Department of Environmental Conservation, Air 
Pollution Control Division (Agency) has summarized herein all the written comments submitted 
and is providing the Agency’s responses to those comments below.  The full text of the 
comments provided, as well as a summary of comments from the public meeting held on 
October 13, 2011 are included as an appendix to this document. 
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Comments related to Green House Gases: 

Comment #1: BWE is subject to the Most Stringent Emission Rate (MSER) for greenhouse 
gases (GHGs). In determining the MSER for GHGs, the Agency should not rely on the US 

Environmental Protection Agency’s (US EPA) guidance document Guidance for Determining 

Best Available Control Technology for Reducing Carbon Dioxide Emissions from Bioenergy 

Production, dated March 2011. The use of biomass should not be considered MSER.  In 
addition, EPA’s guidance does not support the determination that no alternative fuels – biomass 
or otherwise – may be considered in determining MSER. 

(Commenter 3 & 4) 

Response: The Agency reviewed the BWE project for MSER for GHGs in accordance 
with the Vermont Air Pollution Control Regulations. While the Agency referenced 

EPA’s Guidance for Determining Best Available Control Technology for Reducing 

Carbon Dioxide Emissions from Bioenergy Production dated March 2011 in our review 
and agreed with the ultimate conclusions, the MSER review still considered all other 
options in the standard top-down approach and in accordance with state regulations. 

However, in response to this and other public comments on the draft permit, the Agency 
has added additional documentation of our review process. The Agency has also taken 

a closer look at whether alternative fuels as a control option would fundamentally 
redefine the proposed facility or whether alternative fuels should be included as a 
control option in determining BACT/MSER. In doing so, the Agency “must be mindful 
that BACT, in most cases, should not be applied to regulate the applicant’s objective or 
purpose for the proposed facility, and therefore, the permit issuer must discern which 
design elements are inherent to that purpose, articulated for reasons independent of air 
quality permitting, and which design elements may be changed to achieve pollutant 
emission reductions without disrupting the applicant’s basic business purpose for the 
proposed facility.”  In re Prairie State Generating Co., 13 E.A.D. 1, 23 (EPA 2006).  The 
crucial question to consider in determining whether a control option, such as alternate or 
cleaner fuels, would redefine the project is “when does the imposition of a control 
technology require enough of a redesign of the proposed facility that it strays over the 
dividing line to become an impermissible redefinition of the source?” In re Desert Rock 
Energy Company, PSD Appeal No. 08-03 et al. at 63-64 (EAB Sept. 24, 2009). 

BWE is proposing to construct a 34 MW (gross) biomass fuel electric generating facility 
co-located with a 115,000 ton per year wood pellet production facility. According to 
BWE, “The BWE Fair Haven project concept, design, and development are based on 
the availability of sufficient biomass fuel in the project area. . . . The project was 
designed and sited on the basis of the availability of biomass wood waste in the project 
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area.” As part of the development for this project, BWE hired Innovative Natural 
Resource Solutions, LLC to conduct a biomass fuel supply study for the Fair Haven 
area. This study concluded that there is enough wood available to sustainably supply 
the proposed BWE project. The Agency has not undertaken, as part of the air permitting 
process, an independent analysis of the conclusions reached in the wood supply study, 
and has looked at the study for the limited purpose of considering whether alternative 
fuels should be included as a control option in determining BACT/MSER.  BWE also 
maintains that the use of fossil fuels, such as coal, natural gas, or oil, would 
fundamentally redefine the proposed facility. In addition, BWE states that the use of 
fossil fuels would also be infeasible due to availability and/or economic considerations. 
Further, BWE is “unaware of any sources of alternative biogenic fuel stocks available in 
the required amounts within a reasonable radius of the facility.” 

The Agency finds that BWE’s objective is to build a biomass fuel electric generating 
facility co-located with a wood pellet production facility. Based on the application and 
statements made by BWE, the Agency also finds that BWE has “defined its ‘goal, 
objectives, purpose, or basic design’ for the proposed facility,” In re Desert Rock Energy 
Company, PSD Appeal No. 08-03 et al. at 65 (EAB Sept. 24, 2009), based on BWE’s 
conclusions regarding the availability of biomass wood fuel. The Agency further notes 
that the co-location of the electric plant and the wood pellet facility will allow bark and 
other residue generated by the adjacent wood pellet manufacturing plant to be used as 
a small portion of the overall fuel source at the wood-fired electric generating plant. In 
addition, the proposed facility is designed to allow waste heat from the Main Boiler at 
the electric generating plant to replace an equivalent amount of fuel input to the wood 
fired burner at the pellet plant. Thus, for the limited purpose of considering whether 
alternative fuels should be included as a control option in determining BACT/MSER, the 
Agency finds that these design elements are inherent to BWE’s basic purpose. 

The Agency concludes that BWE’s choice of fuel is integral to the proposed facility’s 
fundamental purpose and basic design. Thus, imposing alternate fuels such as coal, 
natural gas, or oil as a control option would fundamentally redefine the proposed facility. 
For these reasons, the Agency finds that such alternate fuels should not be included as 
a control option in determining MSER. With respect to alternative biogenic fuels, the 
Agency finds there is currently not sufficient availability of other biogenic fuels (such as 
grasses, agricultural byproducts, bio oils from seed crops or bio gases from digesters) 
to contribute significant fuel energy to a project such as BWE Fair Haven. 

Comment #2:  BWE has included “good combustion practices” in the list of measures to be 
taken to reduce greenhouse gas emissions. It should be noted that typically, the objective of 
good operating and maintenance practices is to ensure complete combustion and reduce the 
amount of carbon monoxide emissions by ensuring complete oxidation of fuel carbon to carbon 
dioxide. Therefore, while we agree that a well-run facility is more likely to be an efficient facility, 
it should be acknowledged that there is really very little that can be done to reduce CO2 
emissions from burning fuels, and the goal of “good combustion practices” is to actually 
increase CO2 emissions.” (Commenter 3) 
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Response:  “Good combustion practices” includes the concept of optimizing the use of 
combustion air to provide ‘good combustion’ with a minimum amount of excess air 
usage.  Good combustion practices lead to more complete combustion of the fuel which 
not only minimizes the emissions of CO and volatile organic compounds but improves 
boiler efficiency by producing more heat per unit of fuel input.  Good combustion 
practices also minimizes excess air which improves the overall boiler efficiency.  
Increases in ‘excess air' result in more exhaust gases which results in more heat loss up 
the stack. 

Comment #3:  BWE will increase carbon emissions at the state level.  (Commenter 3) 

Response:  The nature of any new source requiring an air permit will increase 
emissions of air pollutants.  Under the current statutory and regulatory structure that is 
in place, the Commenter’s assessment of CO2 emissions does not impact the 
development of an Air Pollution Control Permit to Construct. 

Comment #4: BWE’s carbon emissions are real and lasting. BWE will not be able to meet its 
wood fuel demands with just forest residue and will need to harvest additional trees specifically 
for fuel.  Studies such as the Manomet Study show that such harvesting is not carbon neutral 
and can result in greater CO2 emissions than fossil fuels due to biomass’ higher CO2 emission 
per unit of energy input and the loss of forest sequestration. (Commenter 3) 

Response: The Agency agrees with the commenter and the basic conclusions of the 
Manomet Study that the combustion of biomass is not carbon neutral.  However, the 
combustion of biomass does have potential carbon benefits over fossil fuels depending 
on the harvesting and future sequestration practices.  But as noted above, the Agency 
has based the applicability and review for MSER for GHGs on the actual GHG 
emissions from the stack without credit for any carbon benefit arguments.  While the 
Agency has not imposed any sustainable harvesting measures under MSER at this 
time, the Agency reserves its right to do so in any future MSER reviews. The Agency 
reserves its right to establish a position concerning the potential carbon benefits of 
wood as a fuel and the effect of harvesting practices on carbon emissions in other 
proceedings outside of its the review of MSER for this air permit application.  Other such 
proceedings may include Act 250, Section 248, or other permitting regimes. 

Comment #5: BWE represents a threat to forests. Northeastern forests may not be able to meet 
emerging wood energy demand. The Agency should evaluate the net effect of BWE’s facility on 
Vermont’s forest carbon stocks. (Commenter 3) 

Response: The science and technical issues regarding the effect of a bioenergy facility 
on carbon stocks and overall carbon emissions is complex and evolving. On June 3, 
2010, EPA finalized new thresholds for greenhouse gas emissions that define when 
Clean Air Act permits are required (also known as the “Tailoring Rule”). In January 
2011, Vermont adopted the Tailoring Rule thresholds for greenhouse gas emissions in 
the Vermont Air Pollution Control Regulations.  In July 2011, EPA deferred for a period 
of three years the application of permitting requirements to biogenic carbon dioxide 
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(CO2) emissions and committed to conducting a detailed examination of the science 
and technical issues associated with accounting for emission of biogenic CO2 
emissions. 

Vermont has not amended its regulations to defer the applicability of permitting 
requirements for biogenic CO2 emission sources such as BWE. However, because a 
carbon accounting method has not yet been developed to accurately adjust a bioenergy 
facility’s actual stack emissions up or down based on the induced changes in carbon 
stocks on land (in soils, plants and forests), such sources are currently subject to air 
permitting requirements in Vermont based solely on direct CO2 emissions from the 
stationary sources. In other words, at this time, air permitting for biogenic stationary 
sources is not taking into account possible supplemental emissions such as from 
depleted soils after harvesting or any future carbon sequestration that could result from 
the use of biogenic feedstocks. Likewise, the Agency is not establishing wood 
procurement requirements in its air permits for biogenic sources at this time. This may 
change in the future, for example when an accounting method for biogenic CO2 
emissions from the stationary sources is finalized and/or standards for sustainable 
harvesting and production are established. 

The Agency reserves its right to raise any issues related to the management of forest 
resources, and the potential impact of this or any other facility, in the context of other 
proceedings such as Act 250, Section 248, or other permitting regimes. 

Comment #6: “While awaiting the results of an EPA study process to determine how to quantify 
net biogenic GHG emissions, Vermont should require proposed facilities to use feasible 
approaches which are already recognized as an effective means to reduce those emissions.  
For example, documenting the types and sources of wood fuel procured and encouraging strict 
oversight of forest management activities generating wood fuel are two approaches for limiting 
net GHG emissions.” (Commenter 5) 

Response: Please see the response to the comment above. In addition, please note 
that the Agency agrees that requiring BWE to collect data on the source of the biomass 
used at the Facility would be useful in assessing the nature of the GHG emissions in the 
future. The Agency will add a “records of biomass fuel source” requirement in the final 
permit. For purposes of the air permit, BWEFH will be required to record wood fuel 
source(s) based on five (5) categories: 

(a) Wood from urban tree waste; 

(b) Wood waste from wood products industries; 

(c) Wood from land-clearing harvesting resulting in change of land use; 

(d) Forest residues including tops and limbs from pre-existing commercial round wood 
harvesting; 

(e) New round wood harvesting of live trees that would otherwise continue growing. 
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The Agency reserves its right to request or require, as appropriate, implementation of 
additional wood procurement and forest management measures in the context of other 
proceedings such as Act 250, Section 248 and other permitting regimes. 

Comment #7:  “It is unclear whether Vermont is at this time merely requiring reporting of these 
biogenic GHG emissions or whether quantitative limits will be enforced.  Greenhouse gases 
(GHGs, measured as tons of CO2e per year), are listed in a table of Future Allowable Air 
Contaminant Emissions, but a footnote in the Technical Support Document p. 3 indicates that 
“this is not a facility limit”.  We recommend that Vermont clarify the extent to which the permit 
actually limits GHG emissions from this facility.” (Commenter 5)   

Response:  The facility limits for GHG emissions are based on a metric of mass of 
GHG/unit of production for the two sources at the facility that have numeric GHG limits:  
wood fired boiler and the pellet plant’s burner/dryer system.  The GHG limits for these 
two sources are enforceable limits.  The annual GHG value in the Technical Support 
Document, page 3, is not an enforceable limit. 

Comment #8:  Beaver Wood’s proposed facility has two primary sources of greenhouse gas 
emissions (mostly carbon dioxide): a wood-fired boiler used to generate steam for electricity 
generation and a wood-fired rotary drier for chips used to manufacture wood pellets.  Because 
these two processes are co-located, there is an opportunity, as noted in the permit application, 
to reduce the facility’s GHG emissions through the use of combined heat & power (CHP):  waste 
heat in the boiler exhaust can be used to offset fuel combustion requirements of the pellet 
plant’s burner/rotary dryer process.  The BACT determination for GHGs should require CHP to 
be part of BACT. 

With CHP, where heat energy is a by-product of one process and an input to another, the 
emissions from the shared heat must be allocated between the two processes, in this case the 
electricity plant and the wood pellet facility.  CHP can be seen to enhance the efficiency, and 
hence lower the GHG emissions per unit of useful energy, for either or both of these operations.  
Since Vermont DEC is issuing a single air pollution control permit for both facilities, the simplest 
solution would be to set a target for waste heat utilization, split the credit between the two 
facilities, and adjust the permitted emissions rates accordingly.  (Commenter 5) 

Response:  The CO2e limit for the pellet plant in the draft permit does indirectly require 
CHP energy recovery from the main boiler.  Full operation of the rotary dryer in the 
pellet plant can only be achieved by recovering this waste heat. To reach the full 
production rate, the rotary dryer will require all of the heat input from the burner (30 
MMBtu/hr) plus an estimated 12 MMBtu/hr of heat recovered from the main boiler’s 
exhaust gas.  The BACT GHG determination in the draft permit for the pellet plant of 
427 lb CO2e/ton pellets was based on the CO2e produced by the 30 MMBtu/hr burner 
and the pellets produced from the full dryer output.  Since the full output from the dryer 
can only be achieved when the facility is utilizing the maximum anticipated waste heat 
energy in the main boiler exhaust gas, this limit of 427 lb CO2e/ton pellets produced 
includes ‘CHP’. The GHG emission limit for the main boiler will remain unchanged at 
2993 lb CO2e/MW as the emissions of CO2e per MW electrical output is unaffected by 
the waste heat recovered in the stack. 
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While the CHP requirements/benefits could be placed on either the main boiler or the 
pellet plant, the collocation of the pellet plant provides the opportunity for CHP. 
Moreover, keeping all the documentation in the pellet production operation is the most 
straight forward method to account for the recovered heat energy and the benefit of 
reduced GHGs.   

Due to timing concerns with optimizing the heat recovery systems when both plants are 
newly constructed, the pellet plant’s GHG limit will be phased in over three years so the 
facility has time to optimize the heat recovery system.  In addition, the heat recovery 
requirement will only apply during periods when the main boiler is in operation. 

Comment #9:  In Condition 24, Vermont requires the measurement of CO2 in determining 
compliance with the GHG emissions limit (stated on a CO2e basis). However, the measurement 
of CO2 does not account for the non-CO2 GHG (e.g., methane and nitrous oxide) that are 
emitted by the facility. These non-CO2 GHGs are typically emitted in small amounts compared 
to CO2, but should nevertheless be included in showing compliance with the total GHG 
emissions limit. Thus, EPA recommends Vermont require the facility to determine the amount of 
non-CO2 GHG pollutants emitted by the facility and add the amount (on a CO2e basis) to the 
amount of CO2 measured by the CEMS, or provide an explanation in the record as to why such 
measurement is not necessary to ensure compliance with the GHG emissions limit. Instead of 
direct measurement, Vermont could allow the source to use established fuel factors (e.g., from 
EPA's Greenhouse Gas Mandatory Reporting Rule at 40 CFR 98) or develop site-specific fuel 
factors to calculate the amount of the non-CO2, GHG pollutants.  (Commenter 1) 

Response:  The APCD estimates that 98% of the GHGs on a CO2e basis are from CO2.  
It is our intent to have the remaining 2%, attributed to the emission of CH4 and N2O, to 
be calculated based on the wood fuel consumed and the default emission factors 
established in 40 CFR Part 98, Subpart C, Table C-2 and the global warming potentials 
established in 40 CFR, Subpart A, Table A-1.  The APCD will add to the permit the 
calculation to be used to determine the CO2e emissions from CH4 and N2O for both the 
main boiler and the pellet plant dryer.  The calculated CO2e emissions from CH4 and 
N2O will be added to the CO2 emissions measured by the main boiler’s CO2 CEMS to 
represent the total GHG emissions from the Main Boiler. 

Comment #10:  It is unclear how the facility will calculate the GHG emission rate from the pellet 
dryer in Condition 25 (427 lbs CO2e/ton finished pellets emitted) from data on wood fuel usage 
and pellet production. The permit should contain the necessary steps and assumptions the 
facility will use in such a calculation.  (Commenter 1) 

Response:  The APCD intends to have the Permittee determine the CO2e emission rate 
from the pellet dryer by monitoring and recording the wood fuel usage in the Coen 
burner and by weighing and recording the finished pellet product.  The wood usage will 
be used along with the factors established in 40 CFR Part 98 to calculate the CO2e, 
including CO2, CH4 and N2O, emitted on a monthly basis.  This value will be divided by 
the monthly production of finished pellets.  The APCD will add this calculation to the 
permit. 
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BACT/MSER Comments: 

Comment 11:  BACT is not final for a project until the second portion of the permit is issued (the 
Permit to Operate).  Thus, between the initial draft permit (the one we are reviewing) and 
completion of the project the BACT is subject to additional review and possible modification 
clear up to  the final issuance of the permit to operate. (Commenter 2) 

Response:  BACT/MSER is established under the authority of an Air Pollution Control 
Permit to Construct not under the authority of an Air Pollution Control Permit to Operate.  
The emission limits in this construction permit provides some of the specifications for 
which the facility is designed to meet.  Once the facility is constructed and operation has 
commenced, an Air Pollution Control Permit to Operate will be required for the 
continued operation of the facility.  This operating permit will not change the 
BACT/MSER emission limits established in the construction permit. 

 

PM BACT/MSER Comments: 

Comment 12:  The draft permit does not specify if an ESP or baghouse will be required for 
BWE, and cited the Domtar, Rothschild Plant’s permit as an example of a BACT determination 
that provides adequate specificity to the PM control device:  “baghouse technology with felted 
fabric filters for both the PM and PM2.5 particulate fractions.”  The proposed particulate 
emission rates for BWE are 0.012 lbs/MMBtu for filterable particulates and 0.019 lbs/MMBtu for 
total particulates.  The BWE technical review prepared by VT DEC notes several permits with 
actual test data well below the proposed BWE limits demonstrating that lower particulate 
controls are achievable as MSER.  Massachusetts issued an April 18, 2007 Biomass BACT 
guidance memo setting a PM BACT baseline starting point at 0.012 lbs/mmBtu (a level that 
Massachusetts DEP says is readily achievable in practice).  While a reasonable compliance 
cushion is necessary and appropriate in setting limits, the actual results for several facilities 
referenced in the MSER analysis show that PM at a much lower level is readily achievable. 
(Commenter #2) 

Response:   The commenter has incorrectly stated the BWE draft permit proposed 
filterable PM limit as 0.012 lb/MMBtu.  The limit in the draft permit for BWE is 0.010 
lb/MMBtu.  Only one facility noted in the Agency’s TSD has a lower permitted emission 
limit and that facility has not yet demonstrated compliance with that limit.  Several 
facilities noted in the TSD have been tested and shown to achieve lower emission rates; 
however, in establishing MSER, the Agency must consider permitted emission rates 
and what is continuously achievable and not simply what was achieved during a single 
test.  

While the draft permit left the option open for the Permittee to choose between an ESP 
and a fabric filter, the final permit will state that the PM control device on the main boiler 
is to be an ESP. 
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Comment 13:  In order to comply with MSER requirements, BWE must commit to lower PM 
emission rate for the power boiler.  While the total PM emission rate for Seneca Sustainable 
Energy may seem out of reach, other biomass facilities have been transparent about their 
approach for reducing filterable PM. For instance, the We Energies plant in Wisconsin is 
guaranteeing a filterable PM rate of 0.008 lb/mmbtu, which is lower than the limit in the BWE 
permit. There are other instances of actual test data showing PM rates lower than that promised 
by the applicant. Even the Mount Tom coal plant in Massachusetts has test data showing lower 
PM emissions than are to be met by BWE.  The technology is capable of meeting a more 
stringent standard, and BWE should comply with this under the requirements of MSER. 
(Commenter 3) 

Response:  Wisconsin’s review of the We Energies application included a BACT review 
only for total PM (referred to as PM10 in the Wisconsin permit, issued March 28, 2011, – 
this is the sum of the filterable and condensable PM).  The Wisconsin BACT for total PM 
was determined to be 0.024 lb/MMBtu:  the Vermont BACT determination for total PM 
for BWE is a more stringent 0.019 lb/MMBtu.  The basis for the We Energies filterable 
PM permit limit of 0.008 lb/MMBtu was the EPA’s June 4, 2010 proposed Major Source 
boiler MACT rule (40 CFR Part 63, Subpart DDDDD).  The final version of Subpart 
DDDDD was issued on March 21, 2011, and immediately the EPA published notice for 
reconsideration of this rule.  On December 23, 2012, the EPA re-proposed the Major 
Source boiler MACT rule.  In Table 1 (Emission limits for New or Reconstructed Boilers 
and Process Heaters) of this reproposal, the filterable PM emission limits for biomass 
boilers, depending upon the boiler design and moisture content of the fuel, ranges from 
0.0098 to 0.32 lb/MMBtu of heat input.  For ‘stokers/sloped grate/others designed to 
burn wet biomass fuel’ (the category BWE fits in, if it were a major source of HAPs), the 
proposed filterable PM limit is 0.029 lb/MMBtu of heat input.  Note that the proposed 
filterable PM limit for the BWE main boiler is 0.010 lb/MMBtu of heat input, which is 
within 2% of the lowest proposed PM limit of 0.0098 lb/MMBtu of heat input for any 
wood fired boiler design, and is considerable lower than the 0.029 lb/MMBtu of heat 
input for stoker boilers like the one proposed for BWE.  Since the original MACT 
standard has been re-proposed, the Agency does not think it is appropriate to use it as 
a basis for BACT. 

The PM MSER review is for wood-fired boilers and the Agency is not considering 
expanding the category to include other solid fueled boilers such as coal. 

Comment #14:  Particulates:  While Vermont is in attainment for ambient particulate standards 
there is increasing attention, being focused on the health effects of particulate matter, especially 
that of fine particles or “nano-particulates” and their appropriate emissions standards.  We 
encourage Vermont DEC to ensure that this permit achieves MSER for particulates, especially 
for fine particles and to evaluate whether the allowable emissions rates are really the best this 
facility can do.  In particular, it is unclear whether an ESP or fabric filter is being specified and it 
appears from the Technical Support document (p. 21-23) that other wood fired facilities are 
contemplated to achieve lower PM emissions in practice. (Commenter 5) 
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Southern	  Vermont	  Citizens	  for	  Environmental	  Conservation	  
	   and	  Sustainable	  Energy	  
P.O.	  Box	  393	  
Pownal,	  VT	  05261	  
	  
October	  14,	  2011	  
	  
	  
	  
	  
Dear	  Mr.	  Snook,	  
	  
We	  write	  as	  co-‐directors	  of	  Southern	  Vermont	  Citizens	  for	  Environmental	  
Conservation	  and	  Sustainable	  Energy	  (SVCECSE),	  a	  Vermont	  non-‐profit	  organization	  
with	  over	  500	  members.	  	  Our	  group	  was	  founded	  in	  2010	  in	  response	  to	  Beaver	  
Wood	  Energy's	  proposed	  wood-‐fired,	  utility-‐scale	  power	  plant	  in	  Pownal,	  Vermont.	  	  
Part	  of	  our	  mission	  is	  to	  work	  with	  all	  appropriate	  authorities	  to	  ensure	  that	  if	  new	  
generating	  facilities	  are	  constructed,	  they	  will	  conform	  to	  the	  highest	  environmental	  
standards	  available.	  
	  
We	  recognize	  that	  the	  air	  quality	  permit	  granted	  for	  any	  new	  plant	  will	  set	  a	  
precedent	  for	  the	  standards	  to	  which	  all	  new	  wood-‐powered	  facilities	  would	  be	  
held.	  	  Therefore,	  we	  hired	  David	  Alexander	  of	  Air	  Resources	  Group	  in	  Albany,	  NY	  to	  
review	  the	  draft	  air	  permit	  issued	  by	  the	  Vermont	  Agency	  of	  Natural	  Resources.	  	  We	  
have	  enclosed	  his	  report	  for	  your	  consideration.	  
	  
In	  his	  review	  of	  the	  draft	  permit,	  Mr.	  Alexander	  outlined	  a	  number	  of	  issues	  that	  
should	  be	  addressed	  in	  the	  final	  permit.	  	  Below,	  we	  highlight	  some,	  but	  not	  all,	  of	  the	  
concerns	  discussed	  in	  his	  report.	  	  	  
	  
Throughout	  the	  process,	  Beaver	  Wood	  Energy	  has	  claimed	  that	  their	  new	  facilities	  
will	  be	  the	  cleanest	  burning	  in	  the	  nation.	  	  Given	  the	  size	  and	  location	  of	  the	  
proposed	  plants,	  we	  believe	  they	  should	  be	  held	  to	  that	  standard.	  	  	  
	  
To	  be	  the	  cleanest,	  and	  to	  employ	  truly	  best	  available	  control	  technology	  (BACT),	  
there	  should	  be	  no	  discrepancy	  between	  the	  emissions	  levels	  permitted	  for	  Beaver	  
Wood	  and	  those	  for	  other	  plants	  that	  have	  either	  been	  permitted	  or	  constructed.	  	  In	  
several	  cases,	  other	  plants	  have	  been	  permitted	  with	  lower	  emissions	  levels	  (see	  
pages	  2-‐4	  of	  the	  report).	  
	  
We	  also	  note	  that	  the	  Beaver	  Wood	  draft	  permit	  does	  not	  specify	  the	  exact	  
treatment	  chain	  for	  all	  emissions.	  	  Notably,	  the	  permit	  calls	  for	  electrostatic	  
precipitator	  (ESP)	  or	  baghouse	  filtration.	  	  In	  the	  absence	  of	  a	  firm	  decision	  on	  this	  
matter,	  it	  is	  not	  reasonable	  for	  the	  public	  to	  be	  able	  to	  judge	  what	  actual	  emissions	  
levels	  will	  be	  (see	  page	  2	  of	  the	  report).	  
	  



In	  addition,	  the	  permit	  is	  based	  around	  performance	  of	  a	  multi-‐pollutant	  selective	  
catalytic	  reduction	  unit	  (MSCR).	  	  These	  devices	  have	  been	  permitted	  in	  other	  
projects,	  but	  there	  is	  no	  database	  to	  substantiate	  the	  performance	  claims.	  	  We	  are	  
concerned	  that	  this	  technology	  is	  best	  suited	  for	  higher	  temperature	  applications,	  
and	  we	  are	  further	  concerned	  that	  chemical	  compounds	  present	  in	  biomass	  and	  not	  
in	  fossil	  fuels	  will	  reduce	  the	  effectiveness	  of	  this	  device.	  	  The	  Agency	  of	  Natural	  
Resources	  should	  require	  additional	  performance	  data	  to	  substantiate	  the	  claims	  
(see	  page	  3	  of	  the	  report).	  
	  
We	  find	  no	  analysis	  of	  PM	  2.5	  emissions	  in	  the	  draft	  permit.	  We	  are	  particularly	  
concerned	  about	  PM	  2.5	  given	  recent	  research	  on	  the	  health	  impacts	  of	  the	  smallest	  
particulates.	  	  It	  is	  our	  understanding	  that	  any	  permit	  issued	  after	  May	  16,	  2011	  must	  
address	  this	  issue	  directly.	  	  When	  this	  is	  addressed,	  we	  expect	  that	  ANR	  will	  require	  
an	  analysis	  of	  condensable	  particles	  as	  part	  of	  this	  documentation	  (see	  page	  5	  of	  the	  
report).	  	  
	  
We	  are	  concerned	  that	  the	  emission	  factors	  proposed	  by	  Beaver	  Wood	  come	  from	  a	  
combination	  of	  industry	  estimates	  and	  EPA	  estimates.	  	  No	  justification	  was	  given	  for	  
using	  emissions	  factors	  other	  than	  those	  of	  the	  EPA,	  raising	  the	  possibility	  that	  the	  
company	  chose	  emissions	  factors	  most	  favorable	  to	  them	  (see	  pages	  5	  and	  6	  of	  the	  
report).	  
	  
We	  also	  expect	  that	  the	  final	  permit	  will	  quantify	  and	  limit	  the	  particulate	  emissions	  
from	  start	  up	  and	  soot	  blowing	  operations	  (see	  pages	  5	  and	  7	  of	  the	  report).	  
	  
We	  find	  it	  impossible	  to	  review	  the	  quality	  of	  the	  air	  emissions	  modeling	  that	  was	  
performed,	  in	  that	  key	  assumptions	  about	  the	  background	  air	  quality	  dataset	  were	  
not	  reported.	  	  We	  would	  also	  note	  that	  model	  results	  for	  the	  fine	  grid	  were	  reported	  
for	  a	  relatively	  small	  geographic	  area.	  	  We	  would	  expect	  that	  the	  fine	  grid	  would	  
extend	  at	  least	  as	  far	  as	  the	  center	  of	  Fair	  Haven	  (approximately	  2	  km).	  	  Any	  report	  
must	  include	  detail	  about	  the	  maximum	  modeled	  concentrations.	  	  Beaver	  Wood	  
must	  provide	  significantly	  more	  modeling	  data	  for	  public	  review,	  so	  that	  public	  
health	  impacts	  from	  this	  plant	  can	  be	  adequately	  understood	  and	  addressed	  (see	  
pages	  8	  and	  9	  of	  the	  report).	  
	  
In	  addition,	  in	  our	  review	  of	  the	  draft	  permit	  we	  found	  no	  specific	  limit	  on	  the	  
amount	  of	  oil	  that	  could	  be	  used	  as	  fuel	  for	  the	  boiler.	  	  We	  hope	  that	  in	  the	  final	  
permit,	  strict	  limits	  on	  oil	  combustion	  will	  be	  specified.	  	  In	  the	  absence	  of	  clear	  
limits,	  we	  see	  that	  the	  Fair	  Haven	  plant	  could	  be	  operated	  as	  a	  fossil	  fuel	  facility,	  
should	  that	  be	  advantageous	  for	  the	  operator.	  
	  
We	  sincerely	  appreciate	  the	  careful	  review	  that	  your	  agency	  provides.	  	  Our	  
comments	  and	  the	  report	  we	  commissioned	  are	  intended	  to	  support	  and	  encourage	  
your	  role	  in	  preserving	  the	  environmental	  quality	  of	  Vermont	  and	  the	  health	  of	  the	  
people	  who	  live	  here.	  	  	  
	  



In	  responding	  to	  this	  draft	  permit,	  we	  have	  communicated	  with	  other	  groups,	  
notably	  the	  Partnership	  for	  Policy	  Integrity	  and	  the	  Center	  for	  Biological	  Diversity.	  	  
We	  share	  the	  concerns	  about	  this	  draft	  permit	  that	  they	  will	  raise	  in	  separate	  
communications	  with	  the	  Agency	  of	  Natural	  Resources.	  
	  
	  
	  
	  
	   	   	   	   	   	   Sincerely,	  
	  
	  
	   	   	   	   	   	   William	  Gentry	  
	   	   	   	   	   	   Lara	  Shore-‐Sheppard	  
	   	   	   	   	   	   Charley	  Stevenson	  
	  
	   	   	   	   	   	   Co-‐Directors,	  SVCECSE	  
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Beaver	  Wood	  Fair	  Haven	  Project	  Issues	  and	  Discussion	  

Prepared	  by	  David	  Alexander,	  Managing	  Principal	  

Air	  Resources	  Group,	  LLC	  Albany,	  NY	  

6281	  Johnston	  Road,	  Albany,	  NY	  12203	  

	  

Beaver	  Wood	  proposes	   to	   construct	  and	  operate	  a	  new	  biomass	   fired	  power	   station	  and	  wood	  pellet	  
plant	  facility	  at	  Fair	  Haven,	  VT.	  	  The	  facility	  will	  be	  located	  on	  Route	  4	  in	  the	  town	  of	  Fair	  Haven.	  	  

• Vermont	  DEC	  issued	  a	  draft	  air	  permit	  to	  construct	  on	  September	  15,	  2011.	  	  The	  Notice	  provides	  
for	  public	  comments	  on	  the	  draft	  until	  October	  17,	  2011.	  	  

• The	  proposed	  facility	  will	  include	  a	  34	  MW	  biomass	  fired	  electric	  generating	  station	  and	  115,000	  
ton	  per	  year	  wood	  pellet	  plant.	  	  

• The	  plant	  can	  operate	  up	  to	  six	  days	  per	  week.	  	  

	  

Issues	  of	  Interest	  in	  the	  Draft	  Air	  Permit	  	  

• The	   VT	   DEC	   accepts	   the	   applicant’s	   selection	   of	   proposed	   controls	   as	   best	   available	  
control	   technology	   (BACT).	   	  BACT	   is	  a	   top	  down	  evaluation	  process	  defined	  by	   the	  US	  
EPA	  and	  is	  the	  minimum	  standard	  that	  a	  State	  must	  use	  in	  developing	  permit	  conditions	  
for	   projects	   in	   areas	   that	   attain	   the	   national	   ambient	   air	   quality	   standards	   (NAAQS).	  	  
Vermont	  is	  generally	  in	  attainment	  for	  the	  NAAQS.	  	  Vermont	  refers	  to	  its	  BACT	  process	  
as	   the	  Most	  Stringent	  Emission	  Rate	   (MSER)	  analysis.	   	  The	  BACT	  analysis	  must	   look	  at	  
the	  lowest	  emission	  rates	  nationally	  for	  similar	  facilities	  and	  equipment	  and	  determine	  
the	   feasibility	   and	   cost	   reasonableness	   for	   use	   of	   those	   lowest	   rates	   in	   this	   project.	  	  
BACT	   limits	  are	   then	  set	   for	  criteria	  and	  PSD	  pollutants	   for	  which	   the	   facility	  will	  have	  
significant	   emissions.	   	   The	  BACT	   analysis	   is	   both	   a	   technical	   review	  of	   the	   application	  
and	  proposed	  equipment	  as	  well	  as	  a	  review	  of	  the	  permit	  levels	  or	  emissions	  standards	  
set	  throughout	  the	  US.	  	  The	  EPA	  provides	  a	  resource	  for	  finding	  permit	  determinations	  
in	  other	  states	  through	  the	  RACT/BACT/LAER	  Clearinghouse	  (RBLC).	  	  In	  theory,	  the	  RBLC	  
is	  to	  contain	  every	  RACT,	  BACT,	  and	  LAER	  permit	  decision	  approved	  by	  a	  state	  agency,	  
although	  in	  practice	  the	  system	  is	  often	  not	  up	  to	  date.	  	  Thus,	  one	  also	  needs	  to	  review	  
databases	   maintained	   in	   other	   states	   such	   as	   California,	   Wisconsin,	   Florida,	   etc.,	   to	  
develop	  a	  comprehensive	  analysis	  of	  permit	  conditions.	   	  BACT	  is	  not	  final	  for	  a	  project	  
until	  the	  second	  portion	  of	  the	  permit	  is	  issued	  (the	  Permit	  to	  Operate).	  	  Thus,	  between	  
the	   initial	   draft	   permit	   (the	   one	  we	   are	   reviewing)	   and	   completion	   of	   the	   project	   the	  
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BACT	   is	   subject	   to	   additional	   review	   and	   possible	   modification	   clear	   up	   to	   the	   final	  
issuance	  of	  the	  permit	  to	  operate.	  
	  	  

• The	  Beaver	  Wood	  project	  proposes	  to	  use	  a	  stoker	  boiler	  system	  with	  overfire	  air	  rated	  
at	   482	   mmBtus/hour.	   	   Emissions	   will	   be	   controlled	   by	   a	   multi-‐clone,	   followed	   by	   an	  
electrostatic	   precipitator	   (ESP)	   or	   a	   baghouse,	   followed	   by	   a	  multi-‐pollutant	   selective	  
catalytic	  reduction	  unit	  (MSCR).	  	  	  
	  

• The	   boiler	   design	   is	   fairly	   standard	   and	   has	   operational	   history.	   	   Generally,	   no	  major	  
technical	  issues	  are	  noted	  with	  this	  boiler	  technology	  selection.	  	  
	  

• The	   multi-‐clone	   and	   the	   ESP	   or	   baghouse	   add-‐on	   controls	   are	   designed	   to	   remove	  
particulates.	   	   Baghouses	   tend	   to	   provide	   higher	   overall	   particulate	   control,	   but	   are	  
subject	   to	   operating	   issues	   such	   as	   fires.	   	   ESPs	   function	   by	   passing	   the	   gas	   stream	  
through	   a	   strong	   electric	   field.	   	   Particulates	  migrate	   towards	   the	   positive	   or	   negative	  
plates	  depending	  upon	  their	  charges.	   	  ESPs	  are	  finicky	  and	  subject	  to	  periodic	  outages	  
and	   maintenance	   problems.	   	   Neither	   will	   do	   anything	   for	   gaseous	   emissions	   and	   for	  
ultrafine	  materials	   in	   the	  PM2.5	   range	   that	   are	   acting	   as	   quasi-‐gases	   (in	   other	  words,	  
don’t	   act	   as	   particulates).	   	   Generally,	   combustion	   will	   create	   particulates	   near	   the	  
smallest	   end	   of	   the	   size	   range	   and	   will	   also	   result	   in	   some	   emissions	   for	   which	  
particulate	  removal	   technologies	  are	  generally	  not	  effective.	   	  At	  this	  stage	   in	  the	  draft	  
permit	  the	  VT	  DEC	  should	  pin	  down	  the	  applicant	  to	  specifying	  the	  control	  technology	  in	  
some	  detail	  so	  that	  it	  can	  be	  fully	  evaluated	  during	  the	  public	  comment	  process.	  	  As	  part	  
of	   this	   assessment	   of	   the	   Beaver	   Wood	   draft	   permit	   and	   support	   materials,	   ARG	  
obtained	   and	   reviewed	   many	   BACT	   analyses	   for	   other	   projects,	   such	   as	   a	   well	   done	  
control	   technology	  review	  for	  a	  biomass	  burn	  facility	   (Domtar,	  Rothschild	  Plant).	   	  That	  
application	   specifically	   selected	   baghouse	   technology	   with	   felted	   fabric	   filters	   as	   the	  
BACT	   technology	   for	   both	   the	   PM	   and	   PM2.5	   particulate	   fractions.	   	   The	   proposed	  
particulate	   emission	   rates	   for	   Beaver	   Wood	   are	   0.012	   lbs/mmBtu	   for	   filterable	  
particulates	   and	   0.019	   lbs/mmBtu	   for	   total	   particulates.	   	   Several	   other	   facilities	   have	  
demonstrated	  (with	  compliance	  testing)	  significantly	  better	  performance	  with	  baghouse	  
and	   ESP	   controls	   than	   the	   levels	   presented	   in	   the	   Beaver	   Wood	   draft	   permit.	   	   The	  
Beaver	  Wood	   technical	   review	  prepared	   by	  VT	  DEC	  notes	   several	   permits	  with	   actual	  
test	   data	   well	   below	   the	   proposed	   Beaver	   Wood	   limits	   demonstrating	   that	   lower	  
particulate	  controls	  are	  achievable	  as	  MSER.	   	  Actual	  data	  for	   four	   facilities	  reported	   in	  
the	  Beaver	  Wood	  technical	  support	  document	  show	  filterable	  PM	  ranging	  from	  as	   low	  
as	   0.00015	   lbs/mmBtu	   to	   0.001	   lbs/mmBtu.	   	  Massachusetts	   issued	   an	   April	   18,	   2007	  
Biomass	   BACT	   guidance	   memo	   setting	   a	   PM	   BACT	   baseline	   starting	   point	   at	   0.012	  
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lbs/mmBtu	  (a	  level	  that	  Massachusetts	  DEP	  says	  is	  readily	  achievable	  in	  practice).	  	  While	  
a	   reasonable	   compliance	   cushion	   is	   necessary	   and	   appropriate	   in	   setting	   limits,	   the	  
actual	   results	   for	   several	   facilities	   referenced	   in	   the	   MSER	   analysis,	   as	   well	   as	   other	  
BACTs	  such	  as	  the	  Massachusetts	  Biomass	  BACT,	  show	  that	  PM	  at	  a	  much	  lower	  level	  	  is	  
readily	  achievable.	   	   Interestingly,	   the	  Palmer	  Renewable	  draft	  permit	  also	  calls	   for	   the	  
installation	   and	   operation	   of	   a	   continuous	   emissions	  monitoring	   system	   for	   filterable	  
particulates.	   	   Continuous	   particulate	   monitoring	   provides	   an	   additional	   level	   of	  
assurance	   that	   the	   combustion	   process	   and	   control	   equipment	   is	   performing	   to	  
manufacturer’s	   specification	   and	   within	   the	   compliance	   parameters.	   	   VT	   DEC	   should	  
address	  the	  appropriateness	  of	  both	  a	  lower	  set	  of	  PM	  limits	  (perhaps	  as	  low	  as	  Seneca	  
Energy,	   but	   certainly	   as	   low	   as	   the	   nearby	  Massachusetts	   BACT	   standard	   for	   biomass	  
plants),	  as	  well	  as	  the	  benefits	  of	  a	  continuous	  emissions	  monitoring	  system	  for	  PM.	  	  
	  

• After	   filtration	   the	   gas	   stream	   will	   flow	   through	   a	   multi-‐pollutant	   selective	   catalytic	  
reduction	   (MSCR)	   unit.	   	   This	   is	   a	   Babcock	   proprietary	   technology	   that	   has	   been	  
permitted	  primarily	   in	   applications	   for	  biomass	   facilities.	   	  MSCR	   is	   intended	   to	   reduce	  
the	   nitrogen	   oxides	   (NOx)	   and	   is	   reported	   as	   having	   similar	   benefits	   for	   carbon	  
monoxide	   and	   volatile	   organic	   compounds.	   	   Unlike	   SCR	   that	   is	   only	   effective	   when	  
placed	   in	   the	  gas	   stream	   in	  an	  area	  between	  580-‐800+oF,	   the	  MSCR	  will	   receive	  a	  gas	  
stream	   at	   only	   425oF.	   	   No	   SCR	   vendor	   would	   guarantee	   performance	   at	   this	   low	  
temperature	   since	   the	   catalyst	   and	   ammonia	   reactant	   are	   not	   in	   the	   correct	  
temperature	  range	  for	  the	  reaction	  to	  proceed	  rapidly	  and	  to	  completion.	  	  So	  the	  MSCR	  
performance	  is	  dependent	  upon	  achieving	  a	  reactant	  temperature	  range	  by	  passing	  hot	  
gases	  back	   through	   the	   catalyst	  media	  essentially	   as	  a	  preheater.	   	  Although	   there	  are	  
several	   of	   these	   MSCR	   units	   permitted,	   ARG	   has	   not	   seen	   sufficient	   test	   results	   to	  
properly	  analyze	  their	  performance.	  	  Thus,	  it	  is	  difficult	  to	  assess	  their	  ability	  to	  achieve	  
the	   proposed	   standards	   for	   these	   pollutants.	   	   VT	   DEC	   should	   be	   able	   to	   produce	   or	  
obtain	  actual	  compliance	  test	  data	  or	  other	  verification	  information	  from	  Beaver	  Wood	  
and	  from	  other	  facilities	  to	  support	  its	  conclusion	  that	  MSCR	  will	  meet	  the	  permit	  limits.	  	  
The	  draft	  permit	  proposes	  limits	  of	  0.06	  lbs	  of	  NOx/mmBtu	  of	  heat	  input.	  	  Most	  of	  the	  
other	  permitted	  plants	  presented	  in	  the	  VT	  DEC	  technical	  review	  have	  higher	  limits	  and	  
the	  only	  operating	  information	  reported	  is	  for	  PSNH	  Schiller	  Station	  with	  a	  1st	  quarter	  of	  
2011	   reported	   rate	   of	   0.064	   lbs/mmBtu.	   	   However,	   the	   Palmer	   Renewable	   Energy	  
conditional	   draft	   permit	   in	   Massachusetts	   proposes	   a	   one-‐hour	   limit	   of	   0.055	   lbs	   of	  
NOx/mmBtu.	   	   VT	   DEC	   dismisses	   the	   Palmer	   limit	   as	   not	   demonstrated.	   	   Such	   a	  
conclusion	   by	   VT	   DEC	  must	   be	   construed	   by	   the	   public	   as	   an	   interpretation	   that	   the	  
Palmer	  Renewable	  BACT	  analysis	  performed	  by	  Massachusetts	  is	  technically	  flawed.	  	  VT	  
DEC	  has	  not	  provided	  any	  substantive	  evidence	  that	  Massachusetts	  errored	  in	  its	  BACT	  
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analysis;	   thus,	   it	  should	  either	  do	  so	  or	  use	  the	  current	   lowest	  one-‐hour	  emission	  rate	  
limit	   of	   0.055	   lbs	   of	   NOx/mmBtu	   as	   contained	   in	   the	   Palmer	   Renewable	   Energy	  
conditional	  permit.	  	  	  
	  

• The	   Fair	   Haven	   application	   notes	   that	   the	   vendor	   provided	   information	   that	   supports	  
the	  emission	  estimates.	  	  The	  application	  and	  technical	  review	  also	  note	  that	  the	  vendor	  
has	  provided	  guarantees	  for	  the	  proposed	  emissions	  levels.	  	  Vendor	  guarantees	  are	  not	  
uncommon	   in	   many	   permit	   applications.	   	   Usually,	   these	   guarantees	   have	   numerous	  
caveats	  and	   limitations	   that	  define	   the	  conditions	  under	  which	   the	  guarantees	  will	  be	  
supported	   by	   the	   vendor.	   	   Also,	   such	   guarantees	   are	   notorious	   for	   containing	   lots	   of	  
comfort	  room	  between	  actual	  performance	  and	  the	  guarantee	  level	  so	  as	  to	  protect	  the	  
vendor	  from	  performance	  claims	  after	  startup.	  	  Since	  these	  vendor	  provided	  emissions	  
assumptions	   are	   critical	   to	   the	   ability	   of	   the	  permittee	   to	  meet	   the	   permit	   limit	   after	  
startup,	  it	  is	  not	  unreasonable	  for	  the	  VT	  DEC	  to	  obtain	  and	  make	  public	  the	  specifics	  of	  
the	  vendor	  guarantees	  including	  any	  limitations	  to	  those	  guarantees	  and	  the	  degree	  to	  
which	  the	  guarantees	  are	  conservative	  from	  actual	  performance.	  	  Thus,	  for	  example,	  if	  
Babcock	  has	  performance	  data	  showing	  that	  its	  technology	  can	  routinely	  meet	  a	  lower	  
level,	  why	  should	  the	  permit	  limit	  be	  set	  at	  0.06	  lbs	  of	  NOx/mmBtu?	  	  Further,	  if	  Babcock	  
concurs	   that	   its	   technology	   can	   meet	   the	   permit	   limits	   set	   for	   Palmer	   following	   the	  
Massachusetts	   BACT	   determination,	   then	   it	   should	   also	   be	   capable	   of	  meeting	   those	  
levels	  for	  Fair	  Haven.	  	  	  	  
	  

• Vehicle	  impacts	  for	  the	  project	  are	  not	  adequately	  addressed.	  	  The	  operating	  hours	  can	  
be	  as	  much	  as	  11	  per	  week	  day	  and	  six	   (6)	  on	  Saturday.	   	  Heavy	  truck	  traffic	  can	  enter	  
and	  exit	  the	  site	  all	  during	  this	  time.	  	  Offsite	  vehicle	  emissions	  should	  be	  included	  in	  the	  
net	  air	  quality	  impact	  analysis	  in	  order	  to	  show	  the	  net	  overall	  impacts	  of	  the	  project.	  	  
	  

• The	   applicant	   notes	   that	   fugitive	   emissions	   are	   not	   part	   of	   the	   PSD	   analysis	   for	   this	  
facility.	  	  This	  is	  not	  correct.	  	  EPA	  requires	  fugitives	  to	  be	  included	  for	  any	  of	  the	  28	  PSD	  
named	  source	  categories.	   	  On	  March	  30,	  2011,	  EPA	   issued	  a	   rule	   regarding	   the	  use	  of	  
fugitives	  in	  New	  Source	  Review	  [both	  NNSR	  (Non-‐Attainment	  New	  Source	  Review)	  and	  
PSD].	   	  EPA’s	  rule	  reaffirms	  that	  fugitive	  emissions	  are	  to	  be	   included	  for	  any	  of	  the	  28	  
named	   source	   categories	   (Beaver	  Wood	   falls	   in	   two	   categories:	   	   as	   a	   fossil	   fuel	   fired	  
steam	  electric	  generating	  unit	  greater	  than	  250	  mmBtus/hour	  and	  as	  an	  industrial	  boiler	  
greater	  than	  250	  mmBtus/hour).	  	  Since	  the	  draft	  permit	  contains	  no	  restrictions	  on	  the	  
amount	   of	   fuel	   oil	   that	   Beaver	   Wood	   may	   burn	   in	   the	   boilers,	   the	   appropriate	  
interpretation	  is	  that	  Beaver	  Wood	  should	  be	  treated	  as	  qualifying	  as	  a	  fossil	  fuel	  fired	  
boiler	  greater	  than	  250	  mmBtus/hour	  as	  defined	  in	  40	  CFR	  51.166(b)(1)(i)(c)(iii)	  source	  
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categories	   u	   and	   z.	   	   VT	   DEC	   should	   respond	   with	   more	   feedback	   whether	   fugitives	  
should	   have	   been	   calculated	   and	   included	   in	   the	   emissions	   totals	   for	   PSD	   analysis	   as	  
required	  by	  40	  CFR	  Part	  51	  PSD	  regulations	  for	  a	  facility	  permitted	  to	  burn	  fossil	  fuels	  (as	  
is	  Beaver	  Wood	  Fair	  Haven).	  	  
	  

• On	   May	   10,	   2011,	   EPA	   issued	   a	   new	   rule	   detailing	   the	   implementation	   of	   NSR	   for	  
particulate	  matter	  less	  than	  2.5	  micrometers	  (PM2.5).	  	  EPA	  officially	  ends	  the	  use	  of	  the	  
1997	  PM10	   Surrogate	  Policy	   as	   of	  May	  16,	   2011.	   	   ARG	  did	  not	   see	   an	   analysis	   of	   the	  
differences	  between	  PM10	  and	  PM2.5	  in	  either	  the	  applicant’s	  documents	  or	  in	  the	  VT	  
DEC	  technical	  document	  and	  draft	  permit	   for	  this	   facility,	  although	  we	  have	  seen	  such	  
discussions	   in	  many	  other	   recent	  permit	  decision	  documents.	   	  As	  of	   January	  2011	   the	  
states	   are	   required	   to	   account	   for	   the	   condensable	   portion	   of	   the	   particulates	   in	   the	  
PM2.5	   analysis.	   	   While	   the	   most	   immediate	   impact	   for	   this	   rule	   is	   in	   PM2.5	   non-‐
attainment	  areas	  (VT	  is	  PM2.5	  attainment),	  a	  consequence	  of	  the	  rule	  for	  PSD	  purposes	  
is	  the	  necessity	  to	  provide	  a	  more	  definitive	  analysis	  of	  the	  condensables	  portion	  of	  the	  
gas	  stream	  that	  will	  condense	  to	  form	  PM2.5.	  	  In	  this	  regard	  Beaver	  Wood	  relies	  only	  on	  
the	  historic	  approach	  of	  the	  PM10	  as	  the	  surrogate	  for	  PM2.5.	  	  They	  have	  not	  estimated	  
the	  contribution	  of	  in-‐stream	  condensables,	  such	  as	  the	  ammonia	  slip	  from	  the	  MSCR	  as	  
to	   its	  contribution	  to	  PM2.5.	   	  Palmer	  Renewable	  does	   include	  a	  brief	  discussion	   in	  the	  
PM	   BACT	   section	   of	   the	   condensation	   contribution	   of	   SO2,	   but	   does	   not	   discuss	  
ammonia	  (NH3	  or	  other	  condensable	  salts	  such	  as	  potassium).	  	  
	  

• Condition	  29	  allows	  for	  a	  fairly	  broad	  allowance	  for	  opacity	  exceedances	  during	  startups	  
and	   soot	  blowing.	   	  Although	   some	  opacity	   is	   almost	  unavoidable	   for	   a	   solid	   fuel	   fired	  
plant	  during	   startup	   and	   soot	  blowing,	   this	   condition	   is	   very	  open	  ended.	   	  Also,	   since	  
opacity	   is	   composed	  of	  particulates,	  ARG	   sees	  nothing	   in	   the	  application	  detailing	   the	  
estimated	   particulates	   from	   startups	   and	   soot	   blowing.	   	   In	   fact	   it	   appears	   that	   the	  
potentials	   to	  emit	   for	  particulates	  are	  drawn	   from	  historic	  compliance	   testing	  done	  at	  
full	   operating	   load	   baseline	   conditions	   and	   not	   from	   startup	   and	   soot	   blowing	  
conditions.	  	  Startups	  and	  soot	  blowing	  have	  the	  potential	  to	  result	  in	  significant	  releases	  
of	  particulate	  matter	  and	  must	  be	  fully	  accounted	  for	  in	  the	  potential	  to	  emit	  estimates.	  	  
	  

• Fair	  Haven	  proposes	  a	  combination	  of	  hazardous	  air	  pollutant	   (HAPs)	  emission	   factors	  
from	   EPA’s	   AP-‐42	   and	   from	   the	   National	   Council	   for	   Air	   and	   Stream	   Improvement	  
(NCASI—a	  paper	   industry	   technical	  association).	   	  While	  generally	  ARG	  has	  no	  problem	  
with	  the	  use	  of	  some	  industry	  generated	  emissions	  factors,	  neither	  Beaver	  Wood	  nor	  VT	  
DEC	   justified	  the	  reasons	   for	  using	  emissions	   factors	   from	  sources	  other	   than	  those	   in	  
AP-‐42.	   	   The	   emissions	   factors	   in	   AP-‐42	   show	   a	   broad	   range	   of	   ratings	   (A	   to	   E	   ratings	  
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based	  on	  EPA’s	  assessment	  of	  the	  quality	  and	  quantity	  of	   information	  supporting	  each	  
emission	   factor);	   however,	   neither	   the	   applicant's	  materials	   nor	   the	   VT	  DEC	   technical	  
review	  provide	  insight	  into	  the	  ratings	  comparison	  between	  the	  EPA	  AP-‐42	  factors	  and	  
the	   NCASI	   technical	   paper.	   	   Thus,	   the	   reviewer	   cannot	   glean	   whether	   the	   industry	  
developed	  factor	  is	  more	  robust,	  equivalent,	  or	  less	  robust	  than	  the	  AP-‐42	  factor.	  	  It	   is	  
always	   necessary	   in	   an	   application	   to	   technically	   justify	   the	   primary	   information	  
(emissions	   factors)	   that	   is	   used	   for	   calculation	   of	   mass	   emissions.	   	   In	   fact,	   this	   draft	  
permit	  is	  predicated	  upon	  the	  applicant’s	  decisions	  to	  pick	  and	  choose	  emissions	  factors	  
without	   specifics	   as	   to	   the	   reasons	  why.	   	   VT	   DEC	   should	   rectify	   this	   by	   requiring	   the	  
applicant	   to	  provide	   justification	   for	  selecting	  alternative	  emission	   factors	  and	  provide	  
specific	   regulatory	   contexts	   in	   which	   the	   proposed	   emissions	   factors	   have	   been	  
approved	  for	  use.	  	  
	  

• Condition	   33	   Fugitive	   Emissions	   provides	   general	   restriction	   on	   fugitives.	   	   A	   typical	  
requirement	  for	  a	  facility	  is	  to	  prepare	  a	  Fugitive	  Dust	  Management	  Plan	  for	  inclusion	  as	  
a	  monitoring	  and	  compliance	  requirement	  in	  the	  Title	  V	  permit.	  	  A	  preliminary	  Fugitive	  
Dust	   Management	   Plan	   should	   be	   prepared	   by	   the	   applicant	   prior	   to	   the	  
commencement	   of	   operations	   and	   approved	   by	   the	   VT	   DEC	   and	   released	   for	   public	  
comment.	  	  
	  

• Main	   Boiler	   compliance	   testing	   Condition	   35	   should	   also	   include	   at	   least	   a	   one-‐time	  
requirement	   for	   principal	   hazardous	   air	   contaminants	   testing	   upon	   initial	   compliance	  
testing	   of	   the	   unit.	   	   Without	   testing	   of	   the	   major	   hazardous	   air	   contaminants,	   no	  
information	  will	  be	  available	  on	  actual	  emissions	  of	  these	  contaminants.	  	  
	  

• Compliance	  Plans	  (Condition	  33-‐39)	  and	  Monitoring	  Plans	  (Conditions	  40	  and	  41)	  should	  
be	  prepared	  by	  the	  applicant	  and	  submitted	  to	  VT	  DEC	  prior	  to	  startup	  so	  that	  the	  public	  
has	  the	  opportunity	  for	  comment.	  	  
	  

• The	   applicant	   should	   be	   required	   to	   prepare	   a	   startup/shutdown/malfunction	   plan	   in	  
advance	  of	  the	  facility	  startup.	  	  This	  document	  should	  also	  be	  made	  available	  for	  public	  
comment.	  	  
	  

• Permanent	  on-‐site	  mobile	  equipment,	  such	  as	  front	  end	  loaders	  and	  short	  haul	  trucks,	  
should	  be	  included	  in	  the	  potential	  to	  emit	  for	  the	  facility.	  	  
	  



	   October	  17,	  2011	   Page	  7	  of	  9	   	   	  
Air Quality and Environmental Services 

• An	   ammonia	   management	   plan	   should	   be	   prepared	   prior	   to	   startup.	   	   Furthermore,	  
ALOHA	   emergency	   release	   modeling	   using	   EPA’s	   Accidental	   Release	   Program	   criteria	  
should	  be	  required	  by	  VT	  DEC	  (see	  further	  discussion	  below).	  	  
	  

• In	   the	   Palmer	   Renewable	   conditional	   approval	   the	   State	   of	   Massachusetts	   obtained	  
numerous	   commitments	   from	   the	   developer	   for	   efficiency	   improvements	   and	   net	  
benefits.	   	   For	   example,	   Palmer	   agreed	   to	   provide	   diesel	   retrofits	   for	   trucks	   with	  
catalyzed	  diesel	  particulate	  filters	  (CDPF).	  	  	  Palmer	  agreed	  to	  provide	  the	  host	  city	  with	  
$2	  million	  as	  mitigation	  for	  the	  impacts	  of	  the	  project	  and	  Palmer	  also	  agreed	  to	  provide	  
emission	   reduction	   credits	   (ERCs)	   as	   offsets	   for	   the	   NOx	   emissions	   even	   though	   the	  
project	   is	   non-‐major.	   	   Project	   mitigation	   measures	   may	   be	   appropriate	   for	   the	   Fair	  
Haven	  project	  as	  well.	  	  
	  

Air	  Quality	  Net	  Benefit	  Analysis	  	  

• The	  NAAQS	  and	  PSD	  increment	  analysis	  does	  not	  show	  all	  information.	  	  It	  also	  appears	  
not	   to	   include	   several	   emissions	   sources.	   	   Without	   all	   the	   information,	   it	   would	   be	  
difficult	  to	  duplicate	  and	  verify	  the	  modeling	  used	  by	  Beaver	  Wood.	  	  ARG	  believes	  that	  
the	  following	  were	  not	  included	  in	  modeling.	  	  

ᴼ 2	  -‐	  500	  kw	  generators	  
ᴼ 1	  -‐	  400	  hp	  fire	  pump	  	  
ᴼ The	  pellet	  building	  baghouse	  
ᴼ The	  fly	  ash	  silo	  vent	  
ᴼ 2	  pellet	  storage	  silo	  vents	  
ᴼ All	  fugitives	  

	  
• The	   visibility	   analysis	   is	   based	   on	   51	   tons	   of	   PM	   impact,	   but	   attachment	   B	   of	   the	  

applicants	  report	  says	  that	  the	  potential	  to	  emit	  (PTE)	  for	  PM	  is	  65.4	  tons.	  	  Total	  primary	  
sulfate	  emissions	  were	  also	  not	  included.	  	  Soot	  was	  also	  not	  included.	  	  The	  distance	  of	  
52	   km	   to	   the	   nearest	   Class	   1	   area	   (Lye	   Brook)	  was	   used	   in	   the	   screening	   calculation.	  	  
Typically,	  ARG	  finds	  that	  in	  most	  states	  the	  visibility	  assessment	  is	  done	  for	  a	  distance	  of	  
20-‐30	  km	  rather	  than	  as	  far	  out	  as	  the	  52	  km	  used	  here.	  	  With	  EPA’s	  recent	  background	  
information	   on	   PM2.5	   precursors,	   the	   visibility	   analysis	   should	   be	   revisited	   at	   20	   km	  
rather	  than	  52	  km,	  use	  the	  PM	  PTE	  of	  65.4	  tons,	  and	  should	  include	  other	  condensables	  
such	  as	  ammonia	  slip	  and	  potassium	  salts.	  	  
	  

• For	   the	   Class	   1	   area	   analysis	   the	   applicant	   used	   195.7	   tons	   of	   net	   facility	   emissions,	  
although	  attachment	  B	  says	  the	  total	  is	  212.34	  tons.	  	  However,	  If	  20	  km	  (typical)	  is	  used	  
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along	   with	   the	   212.34	   tons	   of	   facility	   emissions,	   the	   result	   would	   be	   10.617	   for	   the	  
screening	   factor	   calculation	   for	   an	   Air	   Quality	   Related	   Values	   (AQRV)	   analysis.	   	   This	  
would	  exceed	  the	  screening	  trigger	  of	  10	  and	  would	  result	  in	  the	  requirement	  for	  Beaver	  
Wood	  to	  perform	  an	  air	  quality	  related	  value	  analysis.	  	  In	  other	  words,	  key	  assumptions	  
used	  by	  Beaver	  Wood	  for	  the	  visibility	  analysis	  may	  be	  insufficient.	  	  
	  

• Stack	  data	  was	  not	  provided	  for	  the	  IC	  engine	  generators.	  	  
	  

• Met	  data	  was	  used	  from	  1998-‐2002.	  	  EPA	  prefers	  the	  most	  recent	  data	  in	  its	  modeling	  
guidance.	  Was	  more	  current	  data	  considered	  as	  a	  requirement	  for	  modeling?	  	  
	  

• ARG	  can’t	  tell	  what	  version	  of	  BPIP	  was	  used	  for	  development	  of	  downwash	  parameters.	  	  
	  

• It	   appears	   that	   the	   burner	   dryer	   stack	   may	   have	   cavity	   impacts	   (downwash	   and	  
backwash),	   but	   these	  were	   apparently	   not	   addressed.	   	   Cavity	   impacts	   result	   from	   the	  
interaction	   of	   air	   flow	   patterns	   with	   building	   heights	   and	   emissions	   release	   points.	  	  
Were	   cavity	   impacts	   fully	   evaluated	   for	   the	   Fair	   Haven	   project	   using	   EPA	   approved	  
modeling	   techniques?	   If	   yes,	   that	   should	  be	   clearly	   noted	   in	   the	  modeling	   report	   and	  
Technical	  Review	  and	  sufficient	  information	  provided	  for	  independent	  verification.	  	  
	  

• ARG	   was	   unable	   to	   determine	   what	   background	   air	   quality	   dataset	   was	   used	   as	   it	  
appears	  not	  to	  match	  VT	  DEC’s	  2006-‐2008	  dataset.	  	  
	  

• The	   Beaver	  Wood	   AERMOD	  modeling	   report	   in	   Appendix	   G	   of	   the	   VT	   DEC	   technical	  
review	  does	  not	  show	  short-‐term	  scenarios	  for	  3-‐	  and	  24-‐hour	  SO2,	  1-‐	  and	  8-‐hour	  CO,	  
24-‐hour	   PM10,	   and	   24-‐hour	   PM2.5.	   	   Typically,	   a	   modeling	   report	   should	   contain	   all	  
information	  on	  all	  regulatory	  standards	  and	  significant	  impact	  levels	  that	  serve	  as	  trigger	  
thresholds	  for	  the	  project.	  	  Were	  these	  standards	  modeled	  for	  compliance?	  	  If	  yes,	  they	  
should	  be	  included	  in	  the	  modeling	  report	  attachment	  for	  public	  review.	  	  
	  

• No	   emissions	   source	   data	   was	   provided	   for	   startup	   modes,	   soot	   blowing,	   or	   the	  
generator	  operating	  scenarios.	   	  The	  applicant’s	  assumptions	  that	  startup	  emissions	  are	  
lower	   than	   full	   load	   is	   not	   necessarily	   accurate	   for	   particulates	   and	   products	   of	  
incomplete	  combustion.	  	  More	  support	  should	  be	  provided	  for	  this	  assertion.	  	  It	  is	  ARG’s	  
experience	  that	  PM	  and	  NOx	  may	  be	  significantly	  higher	  instantaneously	  during	  startups	  
than	  during	  baseload.	  	  
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• In	  the	  AERMOD	  analysis	  a	  fine	  resolution	  grid	  (100	  m)	  was	  only	  extended	  to	  1	  km	  from	  
the	  main	  boiler	  stack.	   	  This	   is	  an	  unusually	  small	   fine	  grid	  area	   in	  our	  experience.	   	  The	  
locations	   of	   the	   maximum	   modeled	   concentrations	   were	   not	   provided.	   	   Without	  
identification	   of	   the	  maximum	  predicted	   concentration	   locations,	   it	   is	   not	   possible	   to	  
determine	   how	   refined	   grid	   spacing	   should	   be	   applied.	   	   No	   refined	   grid	   was	   used	  
beyond	   1	   km.	   	   Since	   the	   site	   is	   approximately	   2	   km	   from	   the	   center	   of	   Fair	  Haven,	   a	  
refined	   grid	   should	   have	   been	   extended	   to	   at	   least	   2	   km.	   	   Interestingly,	   the	   Palmer	  
Renewable	  modeling	  used	  a	  fine	  grid	  to	  a	  much	  more	  expansive	  degree	  (50	  m	  apart	  out	  
to	   1	   km,	   100	   m	   apart	   out	   to	   2,500	   km,	   200	   m	   apart	   from	   2,500-‐15,000	   km	   plus	   an	  
additional	   177	   sensitive	   receptor	   points	   within	   15	   km	   of	   the	   site).	   	   In	   Palmer	   a	   very	  
dense	   grid	   of	   10	  m	   nodes	   was	   placed	   out	   to	   450	  meters	   for	  modeling	   of	   PM10	   and	  
PM2.5	  for	  the	  particulate	  and	  fugitive	  emissions	  sources.	  	  ARG	  suggests	  that	  at	  least	  a	  2	  
km	  refined	  grid	  with	  greater	  density	  of	  nodes	  should	  have	  been	  used	  for	  Fair	  Haven.	  	  A	  
close-‐in	   grid	   for	   PM10	   and	   PM2.5	   impacts	   should	   have	   been	   done	   as	   was	   done	   in	  
Palmer.	  	  
	  

• A	  worst	   case	   release	   scenario	   should	  have	  been	  performed	   for	   the	  ammonia	   storage.	  	  
Even	   if	   the	  project	   is	   not	   subject	   to	   the	   EPA	  Accidental	   Release	   Program,	   the	   general	  
duty	  clause	  of	  the	  Clean	  Air	  Act	  requires	  an	  analysis	  of	  significant	  air	  quality	  impacts	  and	  
risks.	   	  This	  should	  be	  done	  using	  the	  ALOHA	  or	  similar	  emergency	  release	  model.	   	  EPA	  
uses	   the	   200	   ppm	   ERPG-‐2	   ambient	   concentration	   for	   ammonia	   as	   the	   endpoint	   for	  
calculating	   offsite	   threat	   from	   a	   catastrophic	   release.	   	   This	   is	   particularly	   relevant	  
because	  the	  town	  is	  so	  close	  (less	  than	  2	  km).	  	  
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Steven Snook 
Vermont Air Pollution Control Division 
103 South Main Street, Building 3 South 
Waterbury, VT 05671-0402 
 
October 16, 2011 
 
To the Vermont Air Pollution Control Division, 
The Partnership for Policy Integrity (PFPI) is a New England-based organization using science, 
policy analysis and strategic communications to promote sound renewable energy policy. 
Thank you for the opportunity to submit the following comments on the draft air permit for 
the Beaver Wood Energy (BWE) wood pellet manufacturing and biomass power facility in Fair 
Haven, Vermont. We understand that a permit review conducted by Air Resources Group has 
been submitted as a comment on this facility, and we incorporate that letter by reference. We 
also have attached an affidavit to the Vermont Public Service Board by Biomass Energy 
Resource Center founder Tim Maker, testifying as to the impacts of the BWE Pownal plant, and 
we incorporate that statement by reference. We here confine our comments to a few issues 
that in our opinion deserve further scrutiny.  
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Criteria pollutant and Hazardous Air Pollutant (HAP) emissions 

Pollution caps avoiding major source status strain credulity 

 Summary: setting allowable emissions for NOx and VOCs just below critical permitting 
thresholds is not justified. 

 
The air permit covers two biomass burners: the 482 mmbtu main power boiler, and a 30 
mmbtu burner used for pellet drying. The main power boiler has emissions controls for NOx, 
CO, and PM; the pellet dryer burner has controls for PM and relies on “good combustion 
practices” for control of other pollutants. Neither burner has controls for hydrogen chloride 
(HCl).   
 
However, despite there being at least two if not three sources of each pollutant, emissions 
estimates for NOx and VOCs presented in Table 2.5.1 of the application and summarized on 
page 6 of the permit barely skim under critical emissions thresholds, allowing the facility to 
escape purchasing emission reduction credits.  

 
Table 1. Facility emissions data from BWE permit application 

 
 
This is a problem for at least three reasons:  
 

 First, and most importantly, these emission caps appear to have been calculated in a 
way that is not mathematically correct, legally correct, or practicably enforceable.  This 
is discussed further below.  
 

 Second, it discredits the permitting process for an applicant to behave as if emissions 
can be controlled to this level of precision, and for the state permitting agency to 
accept this.  It is highly unrealistic to assume that emissions caps will be met when 
there are three significant sources of VOCs at the facility (VOCs from the main and 



3 
 

pellet dryer burners, plus VOCs emitted from the pellets themselves during the drying 
process). Both burners also emit significant amounts of NOx; for instance, the smaller 
30 mmbtu burner, which has no controls for NOx and no continuous emissions 
monitoring system, is responsible for large proportion of total NOx emissions at the 
facility.   
 

 Third, these emission levels are based on allowable emission rates that could be much 
lower. The emission rates for BWE are higher those guaranteed by Babcock and Wilcox 
for the Palmer Renewable Energy facility in Massachusetts. Thus, BWE’s  is not a 
demonstration of critical analysis of Most Stringent Emission Rate (MSER); it is a 
demonstration  of the applicant setting their own terms, and poor terms at that.  

 

Emissions for the power boiler have not been estimated on a true Potential to Emit basis 

 Summary: BWE is required to properly calculate its potential to emit (PTE) according to 
the requirements of the Clean Air Act.  

 
The Clean Air Act requires that potential to emit (PTE) be calculated for the purposes of 
determining whether a facility is a major emissions source for regulatory purposes. PTE is 
calculated by multiplying the boiler capacity (mmbtu/hr)  by a pollutant’s emission rate 
(lb/mmbtu) by the number of hours in a year (8,760), and dividing by 2,000 to convert from 
pounds to tons. However, BWE’s potential to emit does not appear to have been calculated in 
this way.  Table 3-1 in the Technical Analysis document states that a capacity factor of 96% is 
used to calculate allowable emissions. This limitation is important in the permit, because 
without it the facility would be calculated as emitting more than 100 tons of NOx and more 
than 50 tons of VOCs, a condition that would require BWE to purchase emission credits (ERCs).  
Because the PTE is calculated incorrectly, this factor alone, aside from other factors discussed  
below, should require that the emissions of NOx , VOCs, and indeed all pollutants be revisited 
in the permit.  
 
An exception to the PTE rule can be made under some circumstances. According to EPA 
guidance, a facility can put limits on operations that ensure that it remains a “synthetic minor” 
source that does not trigger key permitting thresholds. However, EPA requires that these 
limits must be stated in the permit and be practicably enforceable.  BWE’s air permit does not 
state practicably enforceable limits that will guarantee that emissions of NOx remain below 
100 tons and emissions of VOCs remain below 50 tons. Therefore, BWE’s permit and avoidance 
of requirements to purchase ERCs are not legitimate.  
 

Emissions from BWE have been underestimated and the facility is actually a major source 

 Summary: Proper calculation of BWE’s  potential to emit (PTE) demonstrates that BWE 
is a major source for NOx and VOCs and should be required to purchase emission 
reduction credits. 
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Besides the incorrect calculation of PTE for the power boiler, emissions from the pellet dryer 
burner also appear to contain a discrepancy with regard to PTE.  
 
The permit contains the following table:  
 

 
Table 2. Emission rates from BWE permit.  

 
 
The pellet dryer burner is a 30 mmbtu/hr unit. The permit does not contain any practicably 
enforceable limits on its operation. Therefore, its hourly emissions of NOx are calculated as 30 
mmbtu/hr x 0.35 lb/mmbtu = 10.5 lb/hr. Inexplicably, however, the table contains an hourly 
NOx limit of one-half this amount, at 5.25 lb/hr. The same mathematical discrepancy exists for 
CO and PM. 
 
Interestingly, VOC emissions, which are expressed in terms of tons of pellets produced, appear 
to be calculated assuming full-time operation of the burner: 0.69 lb/ODT x 115,000 ODT/yr = 
79,350 lb/yr.  Dividing this figure by the number of hours in a year: 79,350/8,760 = 9.06 lb/hr of 
VOCs emissions. This figure is slightly less than the hourly rate in the table of 10.3 lb/hr stated 
in the table. From this it seems that for VOC emissions, at least, full-time operation of the 
pellet dryer at full capacity has been assumed. Why then are the hourly rates for the other 
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pollutants expressed as if the burner were operating at one-half capacity, or only one half the 
time?  
 
If the potential to emit for VOCs from the pellet dryer (10.3 lb/hr x 8760 hrs/2000 = 45.11 tons) 
is added to the potential to emit for VOCs from the power boiler (482 mmbtu/hr x 0.005 
lb/mmbtu x 8,760/2000 = 10.55 tons), the sum comes to 55.67 tons, making this facility a major 
source for VOCs, and thereby requiring the facility to purchase Emission Reduction Credits.  
 
If the potential to emit for NOx were calculated correctly for the 30 mmbtu boiler, the PTE 
would be 45.99 tons.  Adding this to the PTE for the power boiler (482 mmbtu x 0.03 lb/mmbtu 
x 8,760/2000 = 63.33 tons per year) the sum comes to 109.32 tons. This figure is more than the 
threshold figure of 100 tons that qualifies BWE as a major emitter, thereby requiring the facility 
to purchase Emission Reduction Credits for NOx.  
 

Power boiler emission rate for NOx does not represent MSER 

 Summary: VT DEC should commit BWE to lower emission rates for NOx and require 
BWE to have a separate and enforceable rate for startup and shutdown for NOx and 
other pollutants.  

 
In our opinion, VT DEC should not accept the applicant’s claim that the emission rates set for 
the Palmer Renewable Energy facility in Springfield, MA are unachievable.  If BWE wishes to 
demonstrate why the Palmer limits are unachievable, then VT DEC can be assured there will be 
an attentive audience south of the state border for this discussion, but without such a 
demonstration, the emission rates set at BWE are not MSER.  If BWE is using Babcock 
technology, then with all the claims made to the press that BWE will be the “cleanest in the 
nation”, the applicant should be the first to insist that Babcock meet the more stringent 
standards that the company has promised for the Palmer plant.  In fact, other facilities around 
the country have also set low emission rates for NOx; for instance, the Green Hunter Mesquite 
Lake plant in CA has an annual NOx rate of 0.015 lb/mmbtu. 
 
It is interesting to note, however, that the applicant simultaneously complains of the difficulty 
in meeting the hourly NOx emissions rate, but then promises an annual rate that is half this, at 
0.03 lb/mmbtu.  In turn, Palmer’s annual NOx emissions rate is 0.017 lb/mmbtu, almost one-
half of the BWE rate. Clearly, both facilities plan for “business as usual” emissions to be much 
lower than the maximum hourly rate, if they are to meet the annual average rate. However, it 
appears that in BWE’s case, the maximum hourly rate is set to cover emissions during startup 
and shutdown, when the MPSCR system is not at optimum operating temperature. It seems 
likely that actual startup and shutdown emissions may be higher than the 0.06 lb/mmbtu set 
for the hourly rate – for instance, the DTE Stockton plant in CA specifies a startup emissions 
rate for NOx that is more than 10 times the annual average rate at that plant of 0.04 lb/mmbtu.  
Having reviewed more than 60 permits for biomass facilities around the country, we can say it 
is typical for biomass facility air permits to state that pollution control rates do not apply 
during startup and shutdown, or to specify different rates for these periods, and atypical for a 
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permit to assume that the maximum hourly rate covers startup and shutdown events, as 
BWE’s does. Given the importance of reducing NOx emissions in the Northeast’s ozone 
transport region, the air permit for a new large source of NOx like BWE should contain a 
separate and enforceable rate for NOx emissions during startup and shutdown, and this 
emission rate should be modeled to determine its effect on the 1-hour NOx NAAQS standard. 
Other pollutants should be similarly evaluated for their true emissions during startup and 
shutdown.  
 

Power boiler PM rate does not represent MSER 

 Summary: BWE, in order to comply with MSER requirements, must commit to lower 
PM emission rates. 

 
With regard to PM emission limits, BWE’s permit application states, 
 
The lowest permit value for total PM (filterable and condensible) is 0.008 lb/MMBtu at Seneca 
Sustainable Energy. This emission rate is far below that for any known solid-fuel power facility, 
biomass or otherwise. Efforts to understand the source of the Seneca PM limit  yielded  no  
technical  basis  for  an  emission  rate  of  its  level.  Therefore, the  Seneca 0.008   lb/MMBtu   limit   
for   total   PM   (filterable   and   condensible)   is   considered unattainable.  The lowest achievable 
total PM  (filterable  and  condensible)  emission  rate proposed is 0.019 lb/MMBtu.  
 
While the Seneca rate may seem out of reach, other biomass facilities have been transparent 
about their approach for reducing filterable PM. For instance, the We Energies plant in 
Wisconsin is guaranteeing a filterable PM rate of 0.008 lb/mmbtu, lower than the 0.012 
lb/mmbtu limit in the BWE permit. There are other instances of actual test data showing PM 
rates lower than that promised by the applicant.  Even the Mount Tom coal plant in 
Massachusetts has test data showing lower PM emissions than are to be met by BWE – recent 
data from that plant, known at one time as one of the “filthy five” in Massachusetts, shows PM 
emission rates of 0.0055 lb/mmbtu for filterable PM and 0.0059 lb/mmbtu for total PM.  The 
technology is capable of meeting a more stringent standard, and BWE should comply with this 
under the requirements of MSER.  
 

Power boiler CO rate does not represent MSER 

 Summary: BWE must guarantee lower emission rates for CO to comply with MSER. 
 
As is the case with NOx, BWE and by extension VT DEC have too quickly dismissed the CO rate 
that constitutes BACT at the Palmer facility in Massachusetts. The 3-hour emissions limit at 
Palmer is 0.07 lb/mmbtu, and the annual rate is 0.0365 lb/mmbtu.  Reductions in CO are 
important not only because CO is a criteria pollutant, but also because the same factors that 
lead to emissions of CO also lead to emissions of organic hazardous air pollutants.  Since 
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Babcock has guaranteed these lower emissions rates at the Palmer facility, they should be 
guaranteed at the BWE facility as well.  
 

Applicant has not justified the use of alternate HAP emission factors  

 Summary: VT DEC should require BWE to provide greater transparency in HAPs 
emission calculations. 

 
In estimating hazardous air pollutant (HAP) emissions, BWE has picked from a selected suite of 
emissions factors drawn from emissions testing, NCASI, and the EPA AP-42 document. 
However, there is no reason provided as to why NCASI and other emission factors were chosen 
instead of AP-42 factors, which in many cases have an “A” rating for quality and reliability. The 
VT DEC should require each alternative emission factor to be justified, and to the extent that 
test data from operating facilities are used as the basis of emission factors, these data should 
be clearly and transparently presented.  

MSER Determination for Greenhouse Gas (GHG) Emissions 

The Draft Permit would allow BWE to satisfy Vermont DEC’s “most stringent emission rate” 
(MSER) requirement by simply burning biomass fuel in conjunction with energy efficiency 
measures and good operating and maintenance practices for CO2 control.1 Underlying this 
decision is the false notion that the use of biomass for energy combustion is “carbon neutral”. 
The claim of carbon neutrality for biomass energy is not supported by sound science, and if 
Vermont continues to treat it as such, it will significantly impair the State’s ability to reduce 
greenhouse gas emissions from the power sector.   
 
Therefore VT DEC, as discussed in detail below, must recognize the following in order for 
BWE to fully comply with MSER GHG requirements:  

 “Good combustion practices” does not reduce CO2 emissions and should not be 
considered MSER for GHG emissions, 

 Combustion of biomass fails to meet the requirements of MSER for CO2 emissions, 

 BWE cannot rely on EPA’s Bioenergy BACT Guidance or White Paper to determine 
GHG MSER control since it is based on the false assumption that combustion of 
biomass is “carbon neutral”; 

 Combustion of biomass emits more CO2 at the stack per energy unit than fossil 
fuels, 

 CO2 emissions from BWE will double CO2 emissions from biomass burning in the 
state, and 

                                                      
1
 Technical Support Document at 32-33; see also Beaver Wood Energy Fair Haven LLC, “Air Permit Application for 

Electric Generating Plant and Wood Pellet Production Plant” submitted to Vermont Department of 
Environmental Conservation, at 3-15 (February 18

th
 2011).  (“Permit Application”).  
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 CO2 emissions from BWE will remain in the atmosphere for decades before being 
resequstered, hindering VT from achieving GHG reduction goals. 

 BWE, and facilities like it,  will threaten VT forests carbon stocks  
 

BWE is legally required to demonstrate MSER for greenhouse gases 

Greenhouse gases are currently “subject to regulation” under the Clean Air Act’s prevention of 
significant deterioration and Title V permitting programs at new stationary sources with the 
potential to emit more than 100,000 tons per year (measured as CO2e, or CO2-equivalent).2 
Vermont has incorporated these federal requirements into its permitting program.3 Although 
EPA subsequently adopted a rule deferring these requirements with respect to biogenic CO2 
emissions for a period of three years,4 the Technical Support Document states that this 
deferral is not effective in Vermont.5 

 
Therefore, as the Technical Support Document acknowledges, BWE is required to apply 
Most Stringent Emission Rate (MSER) requirements to GHG emissions. An MSER 
demonstration must follow a top-down analysis similar to a best available control 
technology (“BACT”) under the federal Clean Air Act: 

 
1. Identify most stringent emission rates and associated control technologies 
2. Eliminate technically infeasible options 
3. Rank remaining control technologies by control effectiveness 
4. Evaluate most effective controls and document results (case –by-case 

consideration of energy, environmental, and economic impacts) 
5. Select MSER.6 

 
In concluding that energy efficiency, biomass fuel, and good operating and maintenance 
practices were sufficient to meet MSER requirements, DEC relied on a recent EPA guidance 
document regarding BACT determinations for bioenergy applications.7  However, as explained 
below, because GHG emissions from biomass are not carbon neutral, the determination that 
biomass combustion itself constitutes MSER for the emissions associated with biomass 
combustion is both factually and legally deficient. 

 

                                                      
2

 Prevention of Significant Deterioration and Title V Greenhouse Gas Tailoring Rule; Final Rule, 75 Fed. Reg. 

31,514 (June 3, 2010); 40 C.F.R. §§ 51.166(b)(48), 52.21(b)(49), 70.2, 71.2. 
3
 Technical Support Document at 31. 

4
 See 76 Fed. Reg. 43,490 et seq. (July 20, 2011) (“Biomass Deferral Rule”). 

5
 Technical Support Document at 32. 

6
 Permit Application at 3-1, 3-2.  

7
 US EPA, Guidance for Determining Best Available Control Technology for Reducing Carbon Dioxide Emissions from 

Bioenergy Production (March 2011). (“Bioenergy BACT Guidance”). As the guidance itself makes clear, it is neither 
a rule nor a regulation and does not have the force of law. In any event, such guidance cannot override statutory 
requirements of the Clean Air Act. 
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The use of “good combustion practices” as MSER for GHG emissions  

BWE has included “good combustion practices” in the list of measures to be taken to reduce 
greenhouse gas emissions. It should be noted that typically, the objective of good operating 
and maintenance practices is to ensure complete combustion and reduce the amount of 
carbon monoxide emissions by ensuring complete oxidation of fuel carbon to carbon dioxide. 
Therefore, while we agree that a well-run facility is more likely to be an efficient facility, it 
should be acknowledged that there is really very little that can be done to reduce CO2 
emissions from burning fuels, and the goal of “good combustion practices” is to actually 
increase CO2 emissions.   
 

Biomass combustion does not satisfy Vermont’s MSER requirement for GHG control 

In its permit application BWE states that its MSER determination was prepared in anticipation 
of EPA’s Bioenergy BACT Guidance, which would “provide a basis that state permitting 
authorities may use to conclude that use of biomass as a fuel is the best available control 
technology for GHG emissions.”8 Both the “White Paper” that BWE relies on, and EPA’s 
subsequent Bioenergy BACT Guidance, propose that use of biomass fuel can be considered as 
a measure to reduce CO2 emissions.9 DEC appears to have accepted this determination in 
explicitly relying on EPA’s guidance and including biomass combustion among the MSER 
measures approved in the Draft Permit.10 However, EPA’s guidance is based on the inherently 
flawed assumption that emissions from combustion of biomass are “carbon neutral,” a concept 
that has never been demonstrated in practice.  

 

Biomass combustion for energy is not “carbon neutral”  

 Summary: VT DEC should require BWE to provide a real and transparent discussion of 
MSER for greenhouse gases.  

 
According to the draft permit, BWE has the potential to emit 470,900 tpy of GHG.11 As shown 
in Table 3, biomass power facilities like BWE emit significantly more CO2 per unit useful energy 
at the stack than fossil fuel facilities. Given that biomass facilities emit about 45% more CO2 
than coal, and 2- 3+ times more CO2 than natural gas facilities, BWE owes the electricity-rate 
paying public who will subsidize this power plant, as well members of the reality-based 
community, an explanation of why this technology should be considered the “best available” 
for controlling greenhouse gasses.  

                                                      
8

 Permit Application at 3-15; citing US EPA, Available and Emerging Technologies for Reducing Greenhouse Gas 

Emissions from Industrial, Commercial, and Institutional Boilers (October 2010) (White Paper)..  
9

 See White Paper at 26; BACT Bioenergy Guidance at 15.  
10

 Technical Support Document at 32-33. 

11 State of Vermont Agency of Natural Resources, Department of Environmental Conservation “Air Pollution 
Control Permit to Construct, Draft Permit” at 6 (September 15th 2011). (“Draft Permit”). 
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Table 3. Biomass versus fossil-fueled power generation technologies and their CO2 emissions per 
megawatt-hour (MWh). Data on facility efficiency and CO2 emissions per mmbtu are from the Energy 
Information Administration.  

 
A true evaluation of MSER for GHG’s would involve discussing the nature and relative carbon 
impacts of different types of biomass fuels, since EPA’s guidance acknowledges that the net 
carbon impacts of different fuels can differ. However, in the absence of any discussion, the 
simple fact remains that burning biomass emits more CO2 at the stack per unit energy than 
does burning coal, oil, or natural gas. BWE’s claim that MSER for greenhouse gases is 2,993 lb 
CO2 per MW-h electrical output, without any discussion of the true carbon impacts of biomass 
burning, makes a travesty of the MSER determination process.  
 

BWE will increase carbon emissions at the state level 

According to the draft permit, BWE has the potential to emit 470,900 tpy of GHG.12 Putting 
this number into context, Energy Information Administration data show that biomass power 
fueled by wood and wood products provided about 5.4%  of Vermont’s power in 2009. 
Vermont was the state with the lowest reported carbon emissions from the power sector in 
2009, at 7,257 tons of CO2. However, if EIA had included CO2 emissions from biomass power, 
this would add another 596,107 tons of CO2, bringing the state’s total to 603,364 tons – 
meaning that biomass CO2 emissions would be 82 times greater than emissions from 
conventional fuel burning. Emissions  from the BWE facility will essentially double the amount 
of CO2 emitted by biomass burning in the state.  
 

BWE’s carbon emissions are real and lasting 

As a pellet manufacturing facility, BWE will already be responsible for liquidating large 
amounts of forest carbon into the atmosphere. However, even the amount of tops and limbs 
generated by forest harvesting for pellets will not be sufficient to meet BWE’s demand for 
362,000 tons of biomass fuel per year, which the facility claims it will supply with forest 
residues, bark, and mill waste,13 a claim that appears highly implausible and deserves critical 
evaluation.  

                                                      
12 State of Vermont Agency of Natural Resources, Department of Environmental Conservation “Air Pollution 
Control Permit to Construct, Draft Permit” at 6 (September 15th 2011). (“Draft Permit”). 
13

 Permit Application at 2-1.  

lb CO2 emitted per 

mmbtu heat content

facility 

efficiency

mmbtu heat input 

to generate 1 MWh

lb CO2 emitted 

per MWh

gas combined cycle 117.1 0.45 7.54                             883                      

gas steam turbine 117.1 0.33 10.40                           1,218                  

coal steam turbine 205.6 0.34 10.15                           2,086                  

biomass steam turbine 213 0.24 14.22                           3,029                  
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Vermont currently generates around 522,000 green tons of logging residues yearly.14 Since half 
of these residues should remain in place to retain soil nutrient stocks, the amount of residue 
available for fuel is 261,000 tpy.15 This amount of residue is already well below what BWE 
requires for fuel supply, even without accounting for other uses for this material. Since residues 
will not suffice to meet fuel demand, BWE will inevitably harvest additional “low grade trees” 
that are harvested specifically for fuel.16  
 
We are aware of several studies that evaluate the net carbon effect of cutting and burning 
trees for energy on atmospheric CO2 emissions. The Massachusetts-commissioned Manomet 
Study is by far the most detailed and most transparent of these. The Manomet Study 
concluded that lifecycle carbon emissions from burning whole trees for power in low-efficiency 
facilities like BWE emits more CO2 than burning coal for a period of more than 40 years.   
 
The idea that burning whole trees for energy is carbon neutral has been justified by the claim 
that so long as forests regrow, the carbon released from harvesting will be resequestered.17 
However, the Manomet Study showed that increasing forest harvesting for fuel leads to 
dramatic decadal increases in net CO2 emissions in the exact timeframe when it is most critical 
to reduce emissions.  This occurs for two reasons. First, combustion of biomass results in 
greater CO2 emissions per unit of energy produced than combustion of fossil fuels, as 
explained above. Second, when this increase in emissions is coupled with the loss of 
sequestration due to forests being harvested, the result is greater net CO2 emissions in the 
atmosphere that will take decades or even centuries to resequester.18 The vital carbon 
sequestration function of forests is recognized by the carbon accounting protocols of the 
Intergovernmental Panel on Climate Change (IPCC) and the EPA. To ignore the liquidation of 
carbon stocks and label this as carbon neutral is contrary to sound science.  
 
We understand that BWE’s managing director has described the Manomet Study as “trash”,19 
but considering that Vermont’s Deputy Secretary at Air and Natural Resources, Chris Recchia, 
served on the panel that produced the study, we hope that VT DEC will take into consideration 
the findings of the study. Despite BWE’s considered opinion, it should also be noted that the 
results of the Manomet Study were considered “untrashlike” enough by Vermont’s neighbor 
Massachusetts to serve as the basis for revising eligibility requirements for receipt of 
renewable energy credits by biomass power facilities. Massachusetts is serious about reducing 

                                                      
14

 Smith, W.B., et al. 2007. Forest Resources of the United States, 2007. United States Forest Service, Gen.Tech 

Report WO-78. December, 2008. 
15

 Id.  
16

 Id.  

17 M.Booth & R. Wiles at 3.  
18 M. Booth & R. Wiles at 3; citing Manomet Center for Conservation Sciences. 2010. Massachusetts Biomass 
Sustainability and Carbon Policy Study: Report to the Commonwealth of Massachusetts Department of Energy 
Resources. Walker, T. (Ed.). Contributors: Cardellichio, P., Colnes, A., Gunn, J., Kittler, B., Perschel, R., Recchia, C., 
Saah, D., and Walker, T. Natural Capital Initiative Report NCI-2010- 03. Brunswick, Maine. 
19

 Bromage, A. Renewable or Retrograde? A biomass plant proposed for Fair Haven sparks controversy. Vermont 

Seven Days, October 5, 2011.  
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greenhouse gas emissions – the Massachusetts Global Warming Solutions Act mandates the 
state to do so. If Vermont is serious about this goal as well, then DEC will not sign off on a 
determination that burning biomass, which emits more CO2 than fossil fuels, is the best way to 
reduce emissions. There is no way around the fact that putting forest carbon into the air raises 
atmospheric carbon stocks and reduces terrestrial stocks. Considering this to be “best available 
control technology” beggars common sense, as well as the best available science.   
 

BWE represents a threat to forests 

Even a “pro-biomass”  report from the Cary Institute of Ecosystem Studies (co-authored by 
Thomas Buchholz, of University of Vermont’s Rubenstein School of Environment and Natural 
Resources)  suggests that current estimates of “low grade wood” potentially available as 
biomass fuel in New England are likely overstated. 20 Some conclusions from the Cary Institute 
report include:  
 

• The magnitude of the sustainable forest biomass supply is far smaller than most 
previous studies have suggested. 

• Overharvesting would lead to degradation of northeastern forests and release more 
carbon to the atmosphere than would comparable energy production from fossil fuels. 

• Total carbon storage in the forests would be expected to continue to increase for many 
years as carbon stocks in the “reserved” (legally or otherwise) lands continued to 
increase, but any increase in harvests above current levels would come at the 
expense of a decline in the total stock of forest biomass in the working forests. 

• The current harvest regime over the entire Northeast is very close to (if not greater 
than) a sustainable rate, when limited to the available land base.  

 
A key factor distinguishing the Cary Institute report is that it does not simply evaluate forest 
harvest and mortality versus forest growth over the whole landscape, but acknowledges that 
some forests are heavily utilized, and others less so. The report paints a dark picture of the 
ability of Northeastern forests to meet emerging energy wood demand. In light of the 
complete failure and apparent inability of BWE to critically evaluate carbon emissions from 
biomass burning, VT DEC thus should at a minimum evaluate the net effect of this facility on 
Vermont’s forest carbon stocks before allowing it to move forward. To fail to do so is a betrayal 
not only of the permitting process, but also the trust of citizens that the State’s agency will 
protect resources and act to mitigate climate change, in accordance with its mandate.  
 
Thank you for the opportunity to comment.  
 
Mary S. Booth, PhD.  
Sarah Herbert 
Partnership for Policy Integrity 

                                                      
20

 Cary Institute of Ecosystem Studies. Forest Biomass and Bioenergy: Opportunities and Constraints in the 

Northeastern  United States, 2011. http://www.ecostudies.org/report_biomass_2011.pdf 

http://www.ecostudies.org/report_biomass_2011.pdf



